Abstract. 2014 We study the where c' (resp. Cb) creates (resp. destroys) an electron in state (b), and a+ (resp. a) creates (resp. destroys) a « phonon.
2) All the other interactions, which we take into account phenomenologically by means of an electronic linewidth Yb. These describe, for example, the radiative and Auger decays. More generally, we include in this group all the interactions involving energy exchanges much larger than the scale, w0, on which we want to study the photon spectrum. So, only virtual transitions due to these processes are important, and they can legitimately be taken into account by means of a constant linewidth.
Since we are interested in the resonant Raman scattering (w1 ~ Eb 2013 sj, the scattering cross-section is essentially due to the dipolar electron-photon coupling (acting to second order), and direct a --&#x3E; c transitions due to the diamagnetic coupling (acting to first order) are negligible [6] .
So, when calculating the number of photons scattered at frequency w2, we are looking for the quadratic response to the incident electromagnetic field. Applying the techniques which have been developed to calculate quadratic responses [7] , we find that the rate of scattering I(w1, W2) can be represented, in the absence of interactions with the vibrations in state (b), by one single Kjeldysh diagram, shown in figure 2. The corresponding algebraic expression is, for a system at T = 0 K :
where Mdb and Mbc are the dipolar matrix elements corresponding to the a --&#x3E; c and b --&#x3E; c transitions. The Kjeldysh electron propagators [8] figure 3 , containing an arbitrary number of phonon lines connected to either of the two (b) electron lines. It is well known that, when the electron is non propagating, this sum can be performed exactly with the help of the linked cluster theorem [9] In order to make the above remarks more concrete, we will now study in more detail the shape of the spectrum in the weak coupling limit (a 1), which will enable us to discuss the influence of the various physical parameters. 3 . Analysis of the low-order structures. - We will assume from now on that condition (12) holds. We then find, to second order in a :
where I (n) is the contribution to I corresponding to processes in which n real phonons have been emitted (i.e., I (n) contains terms involving at most (2 -n) virtual phonons).
It is seen on the above expressions of the l (n) that our development is valid provided that the various terms of /(0) decrease with increasing powers of g2. The condition for this is 9'/Yb w0 1, which also ensures that the g4 correction to / (1) (ii) the analysis of the anomalous luminescence satellites (in the very low temperature limit where phonon emission processes, which we have neglected here, become negligible) would provide a definite test of the fact that luminescence is effectively hot. Their existence, as well as that of the Raman peaks, corresponds to the memory, in the reemitted spectrum, of the excitation process.
These memory effects are analogous to incomplete relaxation effects in X-ray emission from solids, or interference effects and anomalous plasmon satellites in Auger emission.
